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Hyperon-proton scatterings
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 Yp scatt. at 12 GeV KEK-PS
– E251, E289 & E452 : Setup – 

Spectrometer
Magnet

SciFi

IITs

Scintillating Fiber (or Liquid Scintillator) with IIT-CCD Camera 
triggered by Spectrometer system

Incident beam rate ≤ 105 Hz

E289 E452

should be improved

Liq. Scinti.



E251 E289 E452

Proposed 1991/July 1992/November 1999/Oct

Approved 1991/July 1995/July 2000/July

Beam Time 92/Feb-Dec 95/Nov-97/Feb 00/Dec-02/Mar

Target SCIFI SCIFI Liq.Scinti.

Beams 4.1x1010π+ 5.0x1010π+ 8.6x1010π- 8.4x1010π+

Hyperons 5.7x104Σ+ 2.7x105Σ+ 1.8x105Σ- ~105Σ+

Yp 11 Σ+p ~ 44 Σ+p 30 Σ-p ~ 160 Σ+p

 Yp scatt. at 12 GeV KEK-PS
– E251, E289 & E452 :Yeild – 

E452 is in analysis
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 Yp scatt. at 12 GeV KEK-PS
– E251, E289 & E452 :Results – 

Improvements in instrumentation is impressive.
Accuracy, however,  was too low to help decide...
                                             –– from Report on KEK-PS Review 2000 for E251 & E289
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S= - 2

Anti-symmetric spin-orbit

Experimental Objectives at  J-PARC
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… better to wait for E452 results



Calculation by Models
– what is a key (physics issue) ? –

Σ+p→Σ+p pΣ = 450 MeV/c
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Polarization observables 
( ≈ Anti-symmetric spin-orbit) 

What is the most important or 
key observables 

to extract meaningful information ?



Ξ-p scattering : a method
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• Size radius 30 cm

hight 60 cm

• Solenoidal field 5 kG
• Time resolution 150 ps
• Pos. resolution 200 µm
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Ξ-p scattering : target region
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C
B
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Ξ-p→ ΛΛ

Target 5 cm wide × 20 cm long
        A: production 1    cm Liq. Hydrogen
        B: degrader 0.5 cm Tungsten
        C: scattering 2    cm Liq. Hydrogen

 K+ spectrometer
        θ_spectrometer ~ 25° at center

 K- beam (assumption @ LOI)
        Intensity 107 K-/sec
        Momentum 1.7  GeV/c
        Size σ_horizontal 15   mm

σ_vertical   1   mm



Ξ-p scattering : a simulation
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• K- intensity [s-1] 107

• Number of Hydrogen [/cm2] 8.5×1023 
• Spectrometer [deg] 25
• Spectrometer TOF [m] 5
• Trigger rate (K+) [s-1] 11
• Momentum of Ξ - [MeV/c] 300 - 1100

Ξ-p → Ξ-p Ξ-p → ΛΛ

• reaction rate [s-1] 0.009 0.0043
• 100 days 78000 37000
• Detectable number 2300 550



Similar as E289, BUT R&D needed for ...

• Imaging device
Improve “rate limit”

105 Hz

107 Hz

• Online trigger rate
– (π, K) cut
– Image brightness cut

Assuming success of these R&D
an estimation from KEK-E289
~ 4000 Σ+p elastic @ 107 π+/sec in 10 days

Σ+p & Λp scattering : a method

A high-speed gateable image pipeline
By Berkovski et. al. NIM A380(1996)537



Requests & Works

Separated beam line around 1.5 - 1.8 GeV/c

K- intensity 107/sec with K/p > 1
Liquid hydrogen facility

Realistic Optimization of Setup
Background estimation (physical & instrumental)
Fast imaging device
Trigger consideration

for Ξ−p (S= -2), Σ+p & Λp (Polarization obs.)
——— reasonably doable at J-PARC

Requests

Works



NPFC Comments on L07


